SI-1.
Analytical treatment of the variable concentration 1 H NMR data. Calculation of the equilibrium constant Kt of NMe4 + cation transfer into the Keplerate capsule.
The 1 H NMR resonance of the NMe 4 + cations results from two separate processes: i) a two-site diffusion system in a fast exchange regime (already described in Watfa et al. J. Am. Chem. Soc. 2015, 137, 5845−5851) ; and ii) an inclusion process into the capsule in slow exchange regime with respect to the NMR time scale.
i) The binding process involves the solvated cations NMe 4 + aq as well as the counter-ion NH 4 + , both in competition at the {Mo 9 O 9 } porous sites P. Assuming that the 20 {Mo 9 O 9 } sites are independent, the binding process is expressed by following equilibriums and the binding constants are given by equations (1) 
ii) The transfer reaction can be described as follows:
The following equations (4), (5), (6) and (7) 
where C° is the concentration in Keplerate {Mo 132 } and n the equivalent number of NMe 4 + substrate per {Mo 132 } capsule. The number of equivalent in cationic substrate NMe 4 + is fixed to n  3 in the variable concentration samples studied.
The plugging processes has been studied in a previous work (Watfa et al. J. Am. Chem. Soc. 2015, 137, 5845) , and the equilibrium constants were determined as follows : 
and combining (1) and (11):
In similar way, combining (2) and (9):
and combining (2) and (13):
The amount of [P] can be calculated from the numerical resolution of the following polynomial equation derived from (4), (12) and (14):
By introducing the values of [P] in equations (11), (12), (13), and (14) (12) and (14) ), the plot for signal S1 is linear only at low concentrations (K t = 84 ± 7 M -1 ). When all the pores are plugged with NMe 4 + and NH 4 + , the stability constant K t drops as a consequence of decrease in the affinity towards those specific sites probably due to the electrostatic repulsion effect.
SI-2.
Titration experiment: variable NMe4 + /Keplerate ratio 1 H NMR dependence. ) were calculated from the integration of the 2D spectra by using the EXSYCALC software (http://desoft03.usc.es/mmartin/software.html). At least two experiments with different t m values were acquired to extract the magnetization exchange rates, which correspond to the rate constant values of exchange equilibriums in our case (species A and B in exchange are the same).
Basic principle of determination of exchange rates from EXSY NMR.
Multisite exchange rates can be computed from 2D-EXSY NMR data and the details of the method are well documented in the literature (see for example the review of Perrin and Dwyer Chem. Rev. 1990, 90, 935) . The method is based on the general Eq. (1), which relates the cross-peak intensities I ij of two exchanging species, i and j, at a mixing time t m to the rate matrix R and the bulk magnetization vector M°j.
A solution for the rate-constant matrix R whose off-diagonal elements are R ij = -k ji , where k ji is the first-order rate constant for chemical exchange from site j to site i, is given by Eq. (2).
Here, A is the matrix with the elements A ij = I ij (t m )/M°j, and X is the square matrix of eigenvectors of A, such that
, and ln = diag(ln i ).  is therefore a matrix with the eigenvalues of A in the diagonal and the rest of the terms 0, X and its inverse X -1 are the eigenvectors of A.
The solution of Eq. (2) gives the exchange matrix R, where the off-diagonal elements correspond to the kinetic parameters (R ij = -k ji ) while the diagonal elements are a combination of the chemical exchange rates and the longitudinal relaxation rates (-(1/T 1 ) i - i R ij ). + aq -S2-S1 (see Fig. S6 ). Values in red are not considered in the thermodynamic analysis because are lowly reliable; i) because of their low intensity cross peaks of S1 and S2 along F1 (K BA and K BC ) are superimposed with the residual signal of NMe 4 + aq due to its very long T 2 relaxation time (F1 truncation), ii) the very low intensity of the cross peaks between B and C (K BC and K CB ) hampered a correct integration. The exchange rates between A and B, and between A and C are therefore represented by their forward reaction rates. Figure S7 ). Values in red are not considered in the thermodynamic analysis because are lowly reliable; due mainly of the low intensity of signal B and their partial superimposition between resonances B and C. 
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